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DETAILED ACTION 

Response to Amendment 

1 . The Amendment After Final Rejection filed on October 20, 2008 has been 
received and made of record. Examiner notes that the Applicant has added new 
claims 7 - 20, which include limitations similar to those of claims 1 - 6. Claims 1 - 
20 are pending in this application. 

Response to Arguments 

2. Applicant's arguments, see After Final Arguments, filed October 20, 2008, 
with respect to the rejectlon(s) of claiin(s) 1 and 4 - 6 under Rotzoll (US Patent 
6,806,458) in view of Bock (US Patent 6,707,410) have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, 
upon further consideration, a new ground(s) of rejection is made in view of Martin 
(US Patent #6,271 ,785). 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 

4. Claims 1 and 4 - 6, 15 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Martin (US Patent # 6,271,785) in view of Rotzoll 
(US Patent 6,806,458). 
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As to claim 1, Martin teaches an image sensor liaving a plurality of pixels, 
each pixel comprising: 

• a photocell (photocell 16) which receives light in response to a 
shutter control signal (pixel reset 26 and expose 24) and generates 
an analog signal corresponding to a quantity of the received light 
(Col. 4, lines 10 - 39). Martin teaches the pixel reset (26) provides 
a way of canceling offsets to limit the differences, or offsets, among 
individual comparator circuits (18) and photo detectors (16) within 
the pixel array (12). The expose signal (24) connects the photo- 
diode (1 6) to comparator (1 8) through transistor M2. Examiner 
believes the reset signal (26) and expose signal (24) act like a 
control signal for an electronic shutter system. 

• a latch type comparator (18) which compares the analog signal of 
the photocell (16) to an analog signal from a D/A conversion circuit 
(30) (Col.3, lines 39 - 56), generates a 1-bit digital signal having a 
value of the comparison and maintains the 1-bit digital signal 
generated by the comparison until a subsequent shutter control 
signal (24 and 26) is received (Col.3, lines 39 - 56); and 

• a switch (20) which outputs the 1-bit digital signal of the latch type 
comparator (18) based on a pixel select signal (Row 1 or Row2) 
(Col.3, line 57 -Col. 4, line 2). 

Martin does not teach a latch type comparator (18) which compares the 
analog signal of the photocell (16) and an analog signal of a photocell of an 
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adjacent pixel. Rotzoll (Fig. 6A) teaches a latcli type comparator (comparator 
circuit 1300 A-D) which compares the analog signal of the photocell (Vout (t)) 
and an analog signal of a photocell of an adjacent pixel (Vrl (pixel on the right) or 
Vu1 (pixel on top)) and generates a digital signal having a value of the compared 
result (Ex- and Ey-) (Col. 9, lines 28 - 42). In figure 7, Rotzoll shows the latch 
type comparator (1300) in greater detail. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have 
provided a latch type comparator which compares the analog signal of the 
photocell and an analog signal of a photocell of an adjacent pixel as taught by 
Rotzoll to the image sensor of Martin, because by comparing light intensity 
between the first and second pixels an edge condition can be determined 
between the first and second pixels and reduce power consumption and circuit 
complexity (Col. 5, lines 4 - 58). 

As to claim 4, Rotzoll wherein the analog signal (Vout (t)) of the photocell 
(1000 and 1 100) of the adjacent pixel (Vrl (pixel on the right) or Vul (pixel on 
top)) is a reference voltage (Col. 9, lines 28 - 42). 

As to claim 5, Rotzoll teaches wherein the photocell (1000 and 1 100) is a 
photo diode (1000) that generates a photocurrent corresponding to the received 
quantity of light (Col. 8, lines 57 - 65). 

As to claim 6, Rotzoll teaches wherein the latch type comparator (1300 A- 
D) outputs (Ex- and Ey-) a first signal when the analog signal (Vout (t)) of the 
photocell (1000 and 1100) is greater than the analog signal (Vrl or Vul) of the 
photocell (1000 and 1 100) of the adjacent pixel (pixel on the right or pixel on top) 
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and outputs a second signal when the analog signal (Vout (t)) of the photocell 
(1000 and 1100) is less than the analog signal (Vrl or Vul) of the photocell 
(1000 and 1 100) of the adjacent pixel (pixel on the right or pixel on top) (Col. 9, 
lines 28 - 42). It is well known in the art that a comparator acts like an analog to 
digital converter; therefore the output (Ex- and Ey-) would either be high or low 
giving two different outputs. 

As to claim 15, Martin teaches an optical pointing system comprising: 

a) a plurality of pixels, each comprising 

• a photocell (photocell 16) which receives light in response to a 
shutter control signal (pixel reset 26 and expose 24) and generates 
an analog signal corresponding to a quantity of the received light 
(Col. 4, lines 10 - 39). Martin teaches the pixel reset (26) provides 
a way of canceling offsets to limit the differences, or offsets, among 
individual comparator circuits (18) and photo detectors (16) within 
the pixel array (12). The expose signal (24) connects the photo- 
diode (16) to comparator (18) through transistor M2. Examiner 
believes the reset signal (26) and expose signal (24) act like a 
control signal for an electronic shutter system. 

• a latch type comparator (1 8) which compares the analog signal of 
the photocell (16) to an analog signal from a D/A conversion circuit 
(30) (Col.3, lines 39 - 56), generates a 1-bit digital signal having a 
value of the comparison and maintains the 1-bit digital signal 
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generated by the comparison until a subsequent sliutter control 

signal (24 and 26) is received (Col.3, lines 39 - 56); and 
• a switch (20) which outputs the 1-bit digital signal of the latch type 

comparator (18) based on a pixel select signal (Row 1 or Row2) 

(Col.3, line 57 -Col. 4, line 2). 
Martin does not teach a latch type comparator (18) which compares the 
analog signal of the photocell (16) and an analog signal of a photocell of an 
adjacent pixel. Rotzoll (Fig. 6A) teaches a latch type comparator (comparator 
circuit 1300 A-D) which compares the analog signal of the photocell (Vout (t)) 
and an analog signal of a photocell of an adjacent pixel (Vrl (pixel on the right) or 
Vu1 (pixel on top)) and generates a digital signal having a value of the compared 
result (Ex- and Ey-) (Col. 9, lines 28 - 42). In figure 7, Rotzoll shows the latch 
type comparator (1300) in greater detail. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have 
provided a latch type comparator which compares the analog signal of the 
photocell and an analog signal of a photocell of an adjacent pixel as taught by 
Rotzoll to the image sensor of Martin, because by comparing light intensity 
between the first and second pixels an edge condition can be determined 
between the first and second pixels and reduce power consumption and circuit 
complexity (Col. 5, lines 4 - 58). 

b) Rotzoll teaches an image processor (processing means 400) which 
calculates a movement value using the digital signals outputted from the plurality 
of pixels and generates a pixel select signal and a shutter control (Col. 8, lines 13 



Application/Control Number: 10/728,243 Page 7 

Art Unit: 2622 

- 21). Rotzoll teaches the use of a processing means to calculate a movement 
value. Martin teaches a pixel select signal (Row1) and a shutter control (24 and 
26) (Col. 4, lines 1 0 - 39) (Col.3, line 57 - Col. 4, line 2). Note the discussion 
above concerning the pixel select signal and a shutter control signals of Martin. 

c) Martin teaches a shutter control circuit (control logic 102) which 
generates at least one of the shutter control signal (24 and 26) and the second 
subsequent shutter control signal (24 and 26) based on the shutter control 
information signal of the image processor (external processing systems) (Col. 5, 
lines 22 - 43). 

As to claim 20, Martin teaches an optical pointing system comprising: 
a) a plurality of pixels, each comprising 

• a photocell (photocell 16) which receives light in response to a 
shutter control signal (pixel reset 26 and expose 24) and generates 
an analog signal corresponding to a quantity of the received light 
(Col. 4, lines 10 - 39). Martin teaches the pixel reset (26) provides 
a way of canceling offsets to limit the differences, or offsets, among 
individual comparator circuits (18) and photo detectors (16) within 
the pixel array (12). The expose signal (24) connects the photo- 
diode (16) to comparator (18) through transistor M2. Examiner 
believes the reset signal (26) and expose signal (24) act like a 
control signal for an electronic shutter system. 

• a latch type comparator (1 8) which compares the analog signal of 
the photocell (16) to an analog signal from a D/A conversion circuit 
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(30) (Col.3, lines 39 - 56), generates a 1-bit digital signal having a 
value of the comparison and maintains the 1-bit digital signal 
generated by the comparison until a subsequent shutter control 
signal (24 and 26) is received (Col.3, lines 39 - 56); and 
• a switch (20) which outputs the 1-bit digital signal of the latch type 
comparator (18) based on a pixel select signal (Row 1 or Row2) 
(Col.3, line 57 -Col. 4, line 2). 
Martin does not teach a latch type comparator (18) which compares the 
analog signal of the photocell (16) and an analog signal of a photocell of an 
adjacent pixel. Rotzoll (Fig. 6A) teaches a latch type comparator (comparator 
circuit 1300 A-D) which compares the analog signal of the photocell (Vout (t)) 
and an analog signal of a photocell of an adjacent pixel (Vrl (pixel on the right) or 
Vul (pixel on top)) and generates a digital signal having a value of the compared 
result (Ex- and Ey-) (Col. 9, lines 28 - 42). In figure 7, Rotzoll shows the latch 
type comparator (1300) in greater detail. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have 
provided a latch type comparator which compares the analog signal of the 
photocell and an analog signal of a photocell of an adjacent pixel as taught by 
Rotzoll to the image sensor of Martin, because by comparing light intensity 
between the first and second pixels an edge condition can be determined 
between the first and second pixels and reduce power consumption and circuit 
complexity (Col. 5, lines 4 - 58). 
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b) Rotzoll teaches an image processor (processing means 400) wliicli 
calculates a movement value using the digital signals outputted from the plurality 
of pixels and generates a pixel select signal and a shutter control (Col. 8, lines 13 
- 21). Rotzoll teaches the use of a processing means to calculate a movement 
value. Martin teaches a pixel select signal (Rowl ) and a shutter control (24 and 
26) (Col. 4, lines 10-39) (Col.3, line 57 - Col. 4, line 2). Note the discussion 
above concerning the pixel select signal and a shutter control signals of Martin. 

c) Martin teaches a shutter control circuit (control logic 102) which 
generates at least one of the shutter control signal (24 and 26) and the second 
subsequent shutter control signal (24 and 26) based on the shutter control 
information signal of the image processor (external processing systems) wherein 
the at least one of the shutter control signal and the subsequent shutter control 
signal comprises a first signal based on a period in which the shutter is turned on 
and a second signal based on an initial operation of the image processor (Col. 5, 
lines 22 - 43). Martin teaches the various other functions of the imager chip 1 00 
may be controlled via the control lines 106 depending on the application in which 
the chip 100 is used (Col. 5, lines 51 - 54). Martin teaches the external 
processing circuit may change the expose time cycle and the frequency of the 
clock. The examiner believes the external processing system may change the 
shutter control information signal by making changes to the control lines (106). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to CHRISTOPHER K. PETERSON whose 
telephone number is (571)270-1704. The examiner can normally be reached on 
Monday - Friday 6:30 - 4:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, NgocYen Vu can be reached on 571-272-7320. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/C. K. P./ 

Examiner, Art Unit 2622 

27 October 2008 INgoc-Yen T. VU/ 

Supervisory Patent Examiner, Art Unit 2622 



